In this paper, we introduce certain new classes of multivalent functions involving the generalized Srivastava-Attiya operator. Such results as inclusion relationships, integral representation and arc length problems for these classes of functions are obtained. The behavior of these classes under a certain integral operator is also discussed.
Introduction and preliminaries
Let A(p) denote the class of all multivalent functions f of the form
which are analytic in the open unit disk D = {z : |z| < 1} . It is easy to see that A(1) = A, the well-known class of normalized analytic functions.
If f and g are analytic functions in D, then we say that f is subordinate to g, denoted by f ≺ g or f (z) ≺ g (z) , if there exists an analytic function w in D with |w(z)| < |z| such that f (z) = g (w(z)) . Furthermore, if the function g is univalent in D, then we have the following equivalence: Therefore, q ∈ P β (A, B, σ), if and only if for some w with |w(z)| < |z| , we have
We note that the class P 1 (A, B, σ) ≡ P (A, B, σ) was defined by Polatoglu et al. [18] , and further by putting σ = 0 in P (A, B, σ) , we get the class P (A, B) introduced by Janowski [8] . Also the class P β (1, −1, σ) ≡ P β (σ) investigated by Dziok [5] recently, and further by setting σ = 0 and β = 1 in P β (σ) , we obtain the class P of functions with positive real part.
The Herglotz representation of the function q ∈ P β (A, B, σ) is given by
where µ(θ) is a non-decreasing function in [0, 2π] such that 2π 0 dµ(θ) = 2. Now, we define the subclass P m,β (A, B, σ) of analytic functions. By using Horglotz-Stieltjes formula for the functions in the class P m,β (A, B, σ), given by (1.1), one can easily obtain that, for p 1 , p 2 ∈ P β (A, B, σ) ,
For β = 1, the class P m,β (A, B, σ) reduces to the class P m (A, B, σ) , studied by Noor [13] , and for σ = 0, β = 1, A = 1, B = −1, the P m,β (A, B, σ) coincides with P m which was introduced by Pinchuk [17] . Also by setting β = 1, A = 1, B = −1 in P m,β (A, B, σ), we get the class P m (σ) , defined in [16] .
We consider the function
where b ∈ C \ Z 0 := {0, −1, −2, ...} and s ∈ C. The function φ (z; s, b) contains many well-known familiar functions such as Riemann and Hurwitz Zeta functions (for more details, see [19, 21] ). By making use of the technique of convolution and the function φ (z; s, b), Liu [9] introduced the generalized Srivastava-Attiya operator J s,b f (z) : A(p) → A(p) as follows:
From (1.2) and (1.3), we have
Some special cases of the operator J s,b f (z) are presented as follows:
, introduced and studied by Shams et al. [20] .
, introduced by El-Ashwah and Aouf [6] . 6. For more special cases of this operator, see also [2, 10, 11, [22] [23] [24] [25] [26] .
To avoid repetition, it is admitted once that
With the help of the class P m,β (A, B, σ), along with the generalized Srivastava-Attiya operator [9] , we define the following subclasses of analytic functions.
We note that , we obtain many important subclasses studied by various authors in earlier papers (see for details [3, 7, [13] [14] [15] [16] [17] ).
To prove our main results, we need the following lemma due to Miller and Mocanu [12] .
Lemma 1.5. Let q be convex in D and (µ 1 q(z) + µ 2 ) > 0, where µ 1 , µ 2 ∈ C \ {0}. If h is analytic in D with q(0) = h(0) and
The main purpose of this paper is to derive some inclusion relationships, integral representation and arc length problems for the function classes R 
Main results
We begin by deriving the following inclusion relationship. 
Then the function φ is analytic in D with φ(0) = 1. By taking logarithmic differentiation, we have
where
By logarithmic differentiation of (2.1) with some simplification, we obtain
Let ϕ(z) + 1 = H(z). Then H is analytic in D with H(0) = 1. Now, by using hypothesis of Theorem 2.1, we have
By Lemma 1.5, we get
Thus, the assertion of Theorem 2.1 holds true.
where h is analytic in D and h(0) = 1. By using the identity
By differentiating the above equation logarithmically, we obtain
By using hypothesis of Theorem 2.2 along with Lemma 1.5, we get
Proof. By Theorem 2.2 and (1.4), we see that
The proof of Theorem 2.3 is thus completed.
and
From hypothesis and Theorem 2.1, we easily obtain
Since the class P 2,β (A, B, σ) is a convex set, it follows that
.
which is equivalent to 
denotes the length of the curve C, C = f (re iθ ), 0 < θ ≤ 2π, and M (r) = max 0<θ≤2π f (re iθ ) . Then, for 0 < r < 1,
Proof. Assume that F (z) = J s,b f (z). By taking integration by parts, with z = re iθ , we get
We thus complete the proof of Theorem 2.8. Proof. The proof follows directly from (1.4) and Theorem 2.10.
